Translation of Covering the Plane with Repeated Patterns -Part I : Haneet Gandhi_From Azim 
premji University At Right Angles_March, 2014 


feat ae al alewda tect A Sahel : are 1 
gotta aieft 


“, Gat Fer! fea BINA Bl” 


‘TF a, WIA, IAI Feat Bl Ae aged aeqHen FT Ae B FAH Tear 
(Caer, Acheron) & HR HF aR walAa Yeot HI” 


IGP Hct FAT HR Celled AY HEI HEH @, AIR FiepaaH Ele Ae es] ST 
ag a ART A x1TH Ue CS fava & aR AF raat ot afoa Ht He HAN aeshT 
SSA Bi) Ae ober at aratt H FI 


get er A, A sett oat H are coc & Ho idea Tat GAR S| SA AH 
A eae cla Hr aide soitetaRar & GACHRI HI Aell FA YS CUA diss A 
us av fe fret gad ak aftaa A tAN Yo a aot SR saiAfa ar 
SieaaoT far eal 


as Usail, dant sk oat W at ate tect Gua FA WIT Tas W] AC) SH 
tart fear fe sipical & va AAS Hl SH ANS st TAT at fH a W aa wl oH 
Yel atl feoraea aa Ue feet fe srpfa(at) Hl VH-UH soll SH AS Uh-QQt A 
fee a fe da A as Bel sae at atl sat Sa ate H Yect eel H oars 
aR tise Cael a Fal HE ACA ser ser FI 


H sa aa A aeial 4 fhe ee ae sa Veal ar ards BIN Lave HoT Ted 
Gl eA cael fe HA fet alee tect Ht ate feeat A cist a Hear sl fAisor 
tea Taeatat at ara fase at aot sik ageta & ae sisal dq Wale AK 
& fee ue afafater Fr or Gach ol ae Hel S Yet Sat Waa acdnt WwW vA 
aa stot ofarel 


Wer rea: teat, Tear (Cache), aaa, A, ACFHOM, Tle Sc/ese, FAA, CR 
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SUNT & astAead A set Hr dan 


Sat ONT AANT A, 3 Geer fe UH srpia at srpiaal Hr Wag UH AAda Ade 
WL So Nl F alee a Wer & fe Hel Gol aaS ae Ta Er s Bik a St splat 
Un h& SN Uh ddl él Ye Yet 3a da HT ani fees A se Ghar Ss! Wh Borsa 
al alge UI eeeberdr (Hier free ar Tear) Hed €| (Aeteht ast A ‘eee 
OT CA Hl Adela S ‘cISor’)| THe a ala aX sea F : (1) Patera 3repiaat 
Hl Ub Heed HAG, (2) spicar fret afa-sraral (Gac) Was HT WI ae A aN 
& Oe a Grell see BS, A UH H SM Ua adi (sacra) al 


Geant FT ease TIA, Hel, VAI, Tepid sik sicera AS fatHeet vat F 
thot @1 Gedlent Rb seuret Ar sas TS SANG A ael, Hata A ah feat sl 
AYAFA HT GA, BT Al Tas 3 HOT HT Had Hatch vedlant & po sqrewr 
S| 3iot Gedtent fated stat A unite &, AA wear fHecotamh, saea 
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Apaea, PHretcisit! Ud Al Tex Hl HH-a-pa daicl HX HA Hel NV, saA 
at Geen arr 3dr eI 


Geant Hl Wd aes ATH Veet Beles Hat (Johannes Kepler) a7 1619 
FA far Ml Mala, Cas Hl HAA AH hh sah ACMA A SINT Al at 
Maisaat sq 1891 A wel fHecatammr S.va.thenta (E.S. Fedorov) a dedlery 
al sisaadt & aa A sist! AlRea aicifesa vem (1898-1972) aed teat ar 
fara A HeAyesT HL ae west stat FH A) seelet Hs scpve Heat ar fae 
fear | 


ferafaa ait arei-fraima vedterirar fr frre 

weiter vedteent ar Heat Hel A yet eA gferarct srpfaat FT gedrenat ar 
Cae User seg ferata Tedtent (Meret eAeteet) sit Hel say 8! fayaatd Hr 
aoh-aicl TAS & fw sryel We set spiaal & ae sale ax Awe ea 
sue few 3, 4, 5, 6, 7, 10 3 12 afonait ale BaHageT FT HAV-HA 10-10 
Uist Het AY Cae etait Gait agezstt Ar sforsit Ar aray Pater self aS 


wae Ble Haag S eesra Hise : waa ast Far ve Wet Borsa gas oT 
Tad § Sas a arpicat & sa weit sae Br, a et Hs Taper fat Ga H aay 
dal er? 3 aadet fee d vH-qar & ae fhe at old @ (faa-2 #)| 3 act (faa- 
2 @) > ae af ae Father 81 AI Bacay SH A fhe ael ad, Borsa A 
Get sas BE sc s (FIa-3 H)| PASH 31gH A 3ed-F so ald eS! h-al- 
ZR, sal alsa Aq W AMAR Heed dw thal at Gad é (faa-2 7)| Aa 
aToTST Gh AgaST (AAT) UH-GET WX TS Met 6, Sete. TecteneeT ael Vt TAT (Fra 
3 G)| 3a Wor char : Fa 9, 10 HN 12 sonst & Bassas aH TeceoT 
gla 8? 


tar Fat & fe gectenror feck cer aasgefst are Aah 8? HS Gell seg at 
te 3 Tae aifcearca aft at et, gee few set 8 aragET arse a Wa we 
gu ata aie fe ax oh & area 360° ater ai Rt HaaTghEED, at 3ik 
PAICHIT UY ef UE AAfhet F Fal sah sect HoT (HAT: 60°, 90° 3k 
120°) 360° & ator el Heat TAsSs al H Hea HIT 360° h atarh ael &, 
Safae edtaxer aet et Teal SarexoT H few HATS Hl ad el SA IES FH 
Heda AMT F 108°] sa FA chet Tass HT ure dod F al sA Ue TE AGN 
ait Sl de satere sale cet Taayst h siedRa Hr fActeHx Math 324° aad &, 
Sa Tate A 360°-324°=36° Hr Uret Tae fears ect o1 fort TAseaat Fr 6 S 
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FUT Ys F I UH-GA W sifdeaica et ad F Fal sah sea Hor fAcHx 
360° A Saal sad Ol Safew Geely aet at OaTl 


Te Tales & fh Far sr sees H HE CH et-ger was es WHA B ParetHr 
Gedienror Hatchet 1? Far ae 3X BHT Past al Acre vector se? TA 
vast 3 qaventor & aor A Vt UVa Vedlnwr? FA 3G Hela aN AA 
@ fe aaagat & alee fafad cael A vedienror Aafet eer, Hera A at? 
afer 1 A qAage sit & sted AMT fev av sl 


faa-2 faa-2 a faa-2 7 


Tae | 3 4 5 6 8 9 10 12 18 20 n 


YOT 60° | 90° | 108° | 120° | 135° | 140° | 144° | 150° | 160° | 162° | 180°(n - 2)/n) 


wah 1 2 3 4 5 

aieaaror (3.3.3.3.3.3) | (3.3.3.4.4) | (3.3.3.3.6) (4.4.4.4) (3.4.4.6) 

wah 6 7 8 9 10 11 
afeasmt =| (3.3.6.6) (3.3.4.12) | (6.6.6) (5.5.10) (4.8.8) (4.6.12) 

wah 12 13 14 15 16 17 

aieaeror (4.5.20) (3.12.12) (3.10.15) (3.9.18) (3.8.24) (3.7.42) 


feral 2: THAgaS A UiEAAT fateh es Hot wr Ars 360° sre! 
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ATA HU Hr NSH SA TE Ta Tht & fH THsgaT H Hla BS A Tecnyor 
Aafeet star! ste fe cet waste Pape 3k at ast A gedtexor qafhet & Fal 
SAH Heda HOt pT ArT 360° ol sel fears H vw THE as, TH AAAS 
3k Va TATUasest (15 ov) A Gedtaer ell ql Tatas si wh TA 
eet A af eel aa-asateat & se CH 17 Hse & UAE GaN ad & fares 
sa teal A Uclax LSI oT Asal & fH BY W sah Beda HOT sr Ale 360° 
all Ca BAS alferst 2 A saw ae BI 


(3.4.6.4) afeasor sik Sent Tedlaur 


(3.6.3.6) afeaaer 3 SAT Feder 


: = 
4 4 
a Pe ~ ee a 
si S aes 


(4.8.8) afFaaor sit Saar Tecdleneor 


caferat 2 A aha AAA Sl SAIL H FAT Balotet (3.7.42) HI AAU (3.7.42) 
al Hees ¢ fe cedtaror A at ee Wh UH TAsg Pap, UH 7 sonst ae 
aAagT HR Uh 42 sonst are seat sal sett ce, (3.4.4.6) Tahstet FT 
Ades ¢ fe cedteror A ax es We wh BASES, at aT 3 Uh TAICHIOT 
asc el 


FIN WMO FT Hag A Uesaanst Ar heed sea WT Hele TCT Sl SarewT H 
fee (3.3.3.4.4) Hr Bag ad Ol sAet Sa Aalst Hr arenfaat Fr adit A Lar é 
eat sot sepidat a atedite Hot aT Ale 360° F (60° + 60° + 60° + 90° + 
90°)| Asx Saal Ades Ye sel & fH Geeta sat A at GVM Be at sar 
THT PL TRH PTET BT 


6| Holter Yaoi aferaiet ve use wares, Ard, 2014 


ast HTT Warr HMA al atte few dae WeTl HT aaa fe Hs Galore 
Med Hit Hr Alar al 360° & Haw fhe faferse AA A 3teval-3teray Veet AAT 
ame 81 cet aaa Peps sik at ast & BAG & ated Hit wr alt 360° & (3 
x 60° + 2 x 90° = 360°)| Afhet Ge Aalotet cl Geaiida fSonset cat ¢ (Faa-4 
3ik faa-4 @)| 


Fo alet A ae Gedlaeor facta 6? HN FM cleat Gedlaxor A aN ey wt Fates 
CAAEM Toth SF? (VS vedi at He-fasAd TEP Hel Sal Fl) Si St, Tet 
rd 


(4.6.12) 3k Seent Gedlaur 


faa-4 # (3.3.3.4.4) faa-4 @ (3.4.3.3.4) 


(3.3.3.4.4) (3.4.3.3.4) 
HS Ue A sect eat @! 3, 10 3k 15 HT Gag ad Zl AMG & fears a at 
Tea UFHS Fl AIT WAT Hel W Ta Teal & fH Tecmo satel A AAleher 
ater 6 
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(Sa a H 3etel HletT (Covering the Planes with Repeated Patterns - Part I/ 
feat ae Fr alexa Yeot A FhaT - 2 : Haneet Gandhi At Right Angles_July, 
2014) & BA Saat HS feraAa Ted A aedleit aaxt sHvH Holpiaa ss 
a Badr él 


site sitet & far 

i. http://library.thinkquest.org/16661/index2.html#anchor-top 

ii. http://euler.slu.edu/escher/index.php/Tessellations_by Recognizable_Figures 

iii. http://www.mcescher.com (atte tere #1 sfaeh 3k war) 

iv. http:/;www.mcescher.com/Gallery/gallery-symmetry.htm (atRea tet & caelert & HE CH sarewr fort 
Ut Fare A atada a wad 2) 

ee dednt & ala 


http://www.mcescher.com/Gallery/gallery-symmetry.htm 


aan sat & : cde A aedit Aa sik At dius & facenfat (2012-13) a Ht FI 
Ses vedtent sony & vant & fear a sos oesare cer cect gl sa de A sesh At 
oe Sorset SAHA Fel AAT Sota at, Sah fore A sere yisar rer axe FI 

Bt. gelta ameft facet farafacarera & Ran Taare A Geran wears Ol a afera Raw sik 
en ee A AicAH apie AS fava var #1 seid aSasdl feool A aa A 
Tada sik agas farafacurery A ata ant A deat Ars] soe Aa H Heat 
3K Wale Gorse Beare eter A fa FI 


Hea : fact ued =| Gerttaror: aeffer oie = wih wiBex : aiIH aa (Hat GaN UHaey 
WISUS Req) WFaaegt : We Seer 
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